Comparative studies on DNA-binding and in vitro antitumor activity of enantiomeric ruthenium(II) complexes.
A pair of ruthenium(II) complex enantiomers, Δ- and Λ-[Ru(bpy)2PBIP]2+ {bpy=2,2'-bipyridine, PBIP=2-(4-bromophenyl)imidazo[4,5-f]1,10-phenanthroline} have been synthesized and characterized. The systematic comparative studies between two enantiomers on their DNA binding-behaviors with calf thymus DNA (CT DNA) were carried out by viscosity measurements, spectrophotometric methods and molecular simulation technology. Additional assays were performed to explore the cytotoxicity of the ruthenium(II) enantiomers against tumor cell lines. DNA-binding studies show that both the enantiomers can bind to CT DNA via intercalative mode, and the Δ form binds to CT DNA more strongly than the Λ form does. Molecular simulation further shows that both the two enantiomers intercalate between base pairs of DNA in minor groove, and that the Δ form intercalates into DNA more deeply than the Λ form does. In addition, the cell proliferation assays show that the Δ form induces a greater cytotoxicity than the Λ form on human cervical cancer HeLa cells, which is positive correlated with the results in DNA binding studies and molecular docking, and implies that the DNA binding affinities of ruthenium(II) polypyridyl complexes might be constitute to the part of their anticancer mechanisms.